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ABSTRACT

Effects of artificial thermal aging on color variations of various commercial papers (fine paper, coated
paper, newsprint and filter paper) were investigated. With thermal aging at 105°C, most of papers showed
a special trend in a-b plane: the a (red-green) values of the samples were initially reduced (heading to

- a side) and after a turning point they increased to +a side while the b*(blue—yellow) values were kept
increased to +b" side (yellowing of paper). Different papers had different turning points for a’ value. The
filter paper consisted of a pure chemical pulp and the copy paper with OBA (optical brightening agent)
showed the latest turing points. In addition, the papers without OBA showed less reduction in brightness
compared with that with OBA, suggesting that OBA could adversely influence the brightness stability
during thermal aging.
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Table 1. Basic characteristics of samples tested
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Basis weight

Ash content

No Type (e /mz) Pulp types (%) Coating OBA
Al Filter paper 100 Cotton cellulose 0 X
A2 Fine paper 90 LBKP, NBKP 25.5 (0]
LBKP, NBKP,
A3 Copy paper 80 BCTMP 19 X (0]
A4 Copy paper 75 LBKP, DIP 10 X (0]
AS Newsprint 45 DIpP 7 X X
A6 Fine paper 70 DIP 15 X X
LBKP, NBKP, One-side
B1 Art paper 90 BCTMP 20 coating (0]
LBKP, NBKP, Double-side
B2 Art paper 150 BCTMP 25 coating (0]
LBKP, NBKP, Double-side
B3 Matte paper 120 BCTMP 23 coating (0]
LBKP, NBKP, .
B4 MFC 80 BCTMP 16 Pre-coating (0]
MFC (pale yellow LBKP, NBKP, .
BS color) 80 BCTMP 19 Pre-coating (0]
B6 Coated paper 70 DIP 13 Coating (0]
B7 MFC 70 DIP 15 Pre-coating X
B8 Coated paper 75 LBKP, DIP 10 Coating X
AAFHHBEL 1050 GFA2/NN30Y AFY WS RN ALL Eq.20] 54 AL
T AT A AokA7] = Feh 2 L(@E8 A7) 7t Atk
Aoz MEES AACIE L'ab)st HA=IS0 AL =1 -1, 2]
brightness)E Elrepho 3300(Datacolor International,
USA)E AHE-3ho] S st Ath WA o) Wt AB= gt 9 st A F3tE A9 M A(color

Eq. 19 &3 A AAbst .
AB= B, — B, [1]
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Table 2. Initial values of color of the samples

differences, AE)= Eq. 30| &8 A AAls} ).

AE= VAL + Ad 2+ Ab? 3]

b EAE ool WO R +a' e W -
22 WES UL, +b's =, -b'E o ek

Brightness * * x

Brightness * * *

No %) L a b No %) L a b
Al 97.25 100.16 -0.11 2.78 Bl 101.08 95.96 -0.55 0.99
A2 97.37 97.83 -0.32 3.53 B2 99.69 95.63 -0.57 0.96
A3 111.11 96.25 -0.43 -0.20 B3 99.60 96.18 -0.63 1.53
A4 98.09 93.19 -0.60 -0.32 B4 96.26 95.97 -0.88 3.62
A5 58.35 78.01 -0.02 -2.83 B5 87.82 97.23 -0.67 5.95
A6 73.79 91.22 -1.56 8.20 B6 90.89 93.98 -1.12 3.38
B7 81.88 92.08 -1.00 3.60

B8 83.94 95.71 0.25 6.58
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Fig. 1. Effect of thermal aging on the brightness
of fine papers.
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Fig. 2. Effect of thermal aging on the brightness
of coated papers.
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Fig. 4. Effect of thermal aging on the L’ value
of coated papers.
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Table 3. Color variations of paper samples after the artificial thermal aging process

No AE a.* ata b* ata Tyming No a;‘ ata lf ata Tuming
turning point turning point point (day) turning point turning point point (day)
Al 5.82 -0.29 5.59 14 Bl 12.13 -0.90 7.40 6
A2 9.43 -0.52 7.34 4 B2 11.88 -1.06 7.30 6
A3 9.71 -0.94 7.63 20 B3 12.78 -0.91 5.58 2
A4 1228 -1.22 5.05 4 B4 1147 -0.98 7.16 2
A5 1441 -0.69 4.08 8 B5 10.82 -0.70 9.11 2
A6 6.82 -1.66 9.55 2 B6 9.79 -1.35 6.03 2
B7 8.42 -1.29 5.82 2
B8 9.44 -0.07 10.89 6
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Fig. 8. Effect of thermal aging on color differences
of coated papers.
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